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1. INTRODUCTION 
The numerical method is a mathematical problem formulation 
technique that can be done with arithmetic operations. 
Completion of problems in numerical methods can not be 
separated from computer use today. The fabulous of a computer 
today can help to solve the problems to be more efficient and 
effective. (Chapra & Canale, 2010)  
The use of computers in solving problems in numerical 
methods requires computer programming skills. Sometimes, 
when the features available in a computer software cannot solve 
a numerical problem directly, skills in computer programming 
for the user is needed. 
Students skills in computer programming are still low. It 
can be seen around 70% of students earn less than B (Baist & 
Pamungkas, 2017). One of the causes is the lack of examples 
given by lecturers. The cause shows how students depend on 
lecturers. This, indirectly, illustrates how student self regulated 
learning independence is still low.  
Fadillah and Baist said that universities have a learning 
system that directs students to be regulated in learning 
(Fadillah & Baist, 2017). Students self regulated learning is 
expected to bring them to success in their lectures. As 
Dörrenbächer and Perels said that self regulated learning is 
highly relevant for postsecondary academic success 
(Dörrenbächer & Perels, 2016). While within the context of 
Turkish education, self-regulation is considered important 
aspect of a student’s academic performance and success in 
classroom settings (Tanriseven, 2014). Self regulated learning 
eventually can reduce the dropout rate in college (Hu & Driscoll, 
2006).  
Self regulated learning is the active participation of students 
in their own learning processes metacognitively, motivatively, 
and behaviorally (Zimmerman, 1989). The researchers 
emphasized three components in defining the concept of self 
regulation: 1) self-regulated learning includes  
 
 
students’ metacognitive strategies for planning, monitoring and 
modifying their cognition, which refers to the awareness and 
control of thought processes; 2) students’ management of their 
academic task efforts has been proposed as another important 
component; 3) the actual cognitive strategies that students use 
to learn the actual material (Peng, 2012).  
Self-regulated learning strategies refer to actions and 
processes directed at acquisition of information or skills that 
involve agency, purpose, and instrumentality perceptions by 
learners (Zimmerman, 1990). In the process of self-regulated 
learning, learners need to set their learning goals, make their 
learning plans, choose their learning strategies, monitor their 
learning processes, evaluate their learning outcomes and 
suppress interference (Cheng, 2011). 
The use of teaching materials that can help students 
develop their self regulated learning is certainly needed. 
Computational mathematics teaching materials are used to 
help students learn programming materials independently. The 
teaching materials have been created and designed beforehand 
to help students learn independently. It is expected that the 
teaching materials can develop student self regulated learning. 
This study aims to find out whether an increase in student self 
regulated learning using computational mathematics teaching 
materials is better than students who do not use the teaching 
materials. 
 
2. RESEARCH METHOD 
Quasi experiments are used as research methods used in this 
study. The non-equivalent control group design research design 
was selected in this study. Pretest and posttest were given to 
both groups, namely the experimental group and the control 
group. The treatment given to the experimental group is the 
ARTICLE HISTORY 
Received : 7 December 2018 
Revised : 12 February 2019 
Accepted : 15 March 2019 
ABSTRACT 
Self regulated learning is a learning system applied in universities. Therefore, self regulated learning is 
needed by students in taking courses in college. Based on the results of previous studies found that students 
self regulated learning is still low. This study aims to improve students self regulated learning by using 
computational mathematics teaching materials in numerical method courses. The method used in this study 
is quasi-experimental with non-equivalent control group design. Result of this study shows that increasing 
students self regulated learning that using computational mathematics teaching materials is not better than 
students that not using the teaching materials.  
 
This is an open access article under the CC–BY-SA license. 
  
KEYWORDS 
Self regulated learning; 
Teaching materials; 
 
Baist et al                                              Malikussaleh Journal of Mathematics Learning (MJML) Vol. 2, No. 1, May 2019, pp. 1-4 
 
2 
 
learning of numerical methods using computational 
mathematics teaching materials. 
The subjects of this study were students of the mathematics 
education program at the University of Muhammadiyah 
Tangerang. A total of 43 students were included in this study 
consisting of two classes with the first class as many as 23 
students made as the experimental group and the second class 
as many as 20 students made as the control group. 
Questionnaire of self regulated learning used in this study 
questionnaire made by Yandari et al (2018). The questionnaire 
was then modified to fit this study. The questionnaire results 
are then analyzed using inferential statistics. Normalized gain 
(N-Gain) was used in this study to determine the increase in 
student self regulated learning. The following table describes 
the interpretation of the N-Gain category (Fitriasari, Tanzimah, 
& Sari, 2018). 
 
Table 1. N-Gain category 
 
N-Gain (g) Interpretation 
g > 0.7 High 
0.3 < g ≤ 0.7 Medium 
g ≤ 0.3 Low 
 
 
3. RESULT AND ANALYSIS 
3.1. Students Self Regulated Learning 
3.1.1. Initial Score of Students Self Regulated 
Learning 
Self regulated Learning questionnaire was given to the 
experimental group before being given treatment and control 
groups to determine the initial score of student self regulated 
learning. 
 
Table 2. Initial Score of Students Self Regulated Learning 
 
Group N 
Score Mean Standard 
Deviation Min Max 
Experiment 23 57.50 82.00 65.7
2 
5.73 
Control 20 48.50 73.50 63.2
8 
7.17 
 
Before testing the mean differences using the t-test, the 
normality and homogeneity tests of the data were first tested. 
Following are the results of testing the normality and 
homogeneity summarized in the following table. 
 
Table 3. Normality Test for Initial Score 
 
Group N 
Kolmogorov-Smirnov 
Statistic Sig 
Experiment 23 0.098 0.200 
Control 20 0.157 0.200 
 
Table 3 shows that the value of Sig from the experimental 
group and the control group is 0.200. Because the value of Sig > 
0.05, the data is normally distributed. 
 
Table 4. Homogeneity Test for Initial Score 
 
Group N Levene Statistic Sig 
Experiment 23 
0.706 0.406 
Control 20 
 
Meanwhile the results of homogeneity testing in table 4 
obtained the Sig value of 0.406. Because the value of Sig > 0.05, 
the data is homogeneous. 
The initial data obtained shows that the data spreads 
normally and homogeneously. Therefore, testing the mean 
difference using the t-test can be done. Following are the results 
of the test. 
 
Table 5. T-Test for Initial Score 
 
Group N df Sig (2-tailed) 
Experiment 23 
41 0.222 
Control 20 
 
The test results using the t-test in table 5 obtained the Sig 
(2-tailed) value of 0.222. Because the value of Sig (2-tailed) > 
0.05, there is no difference. This means that there is no 
significant difference between the experimental group and the 
control group. 
3.1.2. Final Score of Students Self Regulated 
Learning 
Self regulated learning questionnaire was given back to 
the experimental group after being given treatment. Likewise, 
for the control group, a Self regulated learning questionnaire 
was given. The following is the final score of students self 
regulated learning. 
 
Table 6. Final Score of Students Self Regulated Learning 
 
Group N 
Score Mean Standard 
Deviatio
n 
Min Max 
Experiment 23 61.50 82.00 68.52 4.76 
Control 20 48.50 73.50 65.15 4.37 
 
Table 6 shows the final score of students self regulated 
learning. It is seen that the average score of the experimental 
group is higher than the control group with standard deviations 
that are not much different. Statistical testing needs to be done 
to prove the difference. 
 
Table 7. Normality Test for Final Score 
 
Group N 
Kolmogorov-Smirnov 
Statistic Sig 
Experiment 23 0.154 0.167 
Control 20 0.104 0.200 
 
Table 7 shows how the experimental group and the control 
group spread normally. This can be seen in the Sig value of the 
experimental group and the control group respectively 0.167 
and 0.200. Both value of Sig > 0.05 then the data of the two 
groups is normally distributed. 
 
Table 8. Homogeneity Test for Final Score 
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Group N Levene Statistic Sig 
Experiment 23 
0.000 1.000 
Control 20 
 
The homogeneity test results in table 8 show that the value 
of Sig is 1,000. It can be concluded that the final score data of 
both groups is homogeneous because the value of Sig > 0.05. 
The final score of students self regulated learning shows 
normally distributed and homogeneous. The next step is to test 
the mean differences between the two groups. The following 
tests the differences in mean data using t-test. 
 
Table 9. T-Test for Final Score 
 
Group N df Sig (2-tailed) 
Experiment 23 
41 0.021 
Control 20 
 
The results of the mean difference test using the t-test can 
be seen in table 9. Sig (2-tailed) values are obtained at 0.021. 
Because the value of Sig (2-tailed) < 0.05, there are differences 
in the two groups. This means that there are significant 
differences in the two groups. 
3.1.3. N-Gain of Students Self Regulated Learning 
Increasing students self regulated learning is obtained by 
calculating N-Gain by using the initial score and the final score 
of students self regulated learning. 
 
Table 10. N-Gain Score 
 
Group N 
N-Gain 
Mean 
Standard 
Deviation Min Max 
Experiment 23 –0.090 0.25 0.075 0.09 
Control 20 –0.045 0.39 0.019 0.21 
 
Table 10 shows that the N-Gain mean of the experimental 
group is 0.075 with standard deviation 0.09 while the control 
group is 0.019 with standard deviation 0.21. It was seen that 
the N-Gain mean of the experimental group was higher than the 
control group. But this does not mean that the increase in the 
experimental group is better than the control group. Further 
testing phase is needed to answer it. 
The hypothesis proposed in this study is an increase in 
students self regulated learning who use computational 
mathematics teaching materials better than students who do 
not use these teaching materials. Prerequisite tests are needed 
to test the hypothesis. Normality and homogeneity tests are 
used to determine the test that will be used in testing the 
hypothesis. 
 
Table 11. Normality Test for N-Gain Score 
 
Group N 
Kolmogorov-Smirnov 
Statistic Sig 
Experiment 23 0.179 0.055 
Control 20 0.086 0.200 
 
The results of normality testing showed that the 
experimental group and the control group had a normal 
distribution. It can be seen in table 11 that the value of Sig in 
the experimental group is 0.055 and the control group is 0.200. 
Because the value of Sig > 0.05, the data is normally 
distributed. 
 
Table 12. Homogeneity Test for N-Gain Score 
 
Group N Levene Statistic Sig 
Experiment 23 
9.793 0.003 
Control 20 
 
Meanwhile in table 12 it can be seen the data is not 
homogeneous. Sig value obtained is 0.003. Because the value of 
Sig < 0.05, the data is not homogeneous. Therefore, the N-Gain 
score for the experimental group and the control group are 
normally distributed but not homogeneous. 
The hypothesis test used in this study is the Mann-Whitney 
U test. The following is the calculation of the Mann-Whitney U 
test. 
Table 13. Mann-Whitney U for N-Gain Score 
 
Group N Mann-Whitney U Sig 
Experiment 23 
–1.218 0.228 
Control 20 
 
The results of the calculation of the Mann-Whitney U test in 
table 13 obtained the Sig value of 0.228. This means that the 
value of Sig > 0.05 so that there is no difference in the N-Gain 
score between the experimental group and the control group. 
The results of this test indicate that the increase achieved by 
the experimental group is no better than the increase achieved 
by the control group. Although in table 10 it is seen that the 
average increase achieved by the experimental group is higher 
than the control group. Therefore, it can be concluded that the 
improvement of students' self regulated learning that using 
computational mathematics teaching materials is no better 
than students who do not use these teaching materials. 
Teaching materials created with the aim of helping 
students achieve learning goals (Arsanti, 2018; Hartono & 
Puspitasari, 2013; Muqodas, Sumardi, & Berman, 2015). 
Guntur, Muchyidin, & Winarso (2017) revealed that the 
materials have an impact on students' self regulated learning. 
Some research findings get that learning materials can increase 
students' self regulated learning. Like research conducted by 
Rosdiana, Sapri, & Sahono (2017), the materials that evolve can 
increase students' self regulated learning. Meanwhile, the 
findings of Sari, Sonjaya, & Anwar (2016) show that the 
materials have been able to improve students' self regulated 
learning, as shown by the value of N-Gain, which amounts to 
0.50 [18].  
Some of the research findings mentioned above show that 
teaching materials can influence student learning and increase 
their self regulated learning. While in the study the increased 
students' self regulated learning that is achieved by the group 
who use computational mathematics materials (experimental 
group) is not better than a group of students who did not use 
these materials (control group). However, based on table 6 and 
table 2, it is clear, that the average increase in the experimental 
group, i.e. 2.80, is higher than the average increase in the 
control group, which amounted to 1.87. Beside that, based on 
table 10, the average of N-Gain achieved by experimental group, 
i.e. from 0075, which is higher than the average of N-Gain 
achieved by the control group, i.e. from 0.019. This has 
meaning that the teaching materials of computational 
mathematics can increase the students' self regulated learning. 
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4. CONCLUSION 
Based on the preliminary description and the result and 
discussion above, it can be concluded that the improvement of 
students' self regulated learning that using computational 
mathematics teaching materials is no better than students who 
do not use the teaching materials. Even so, the use of teaching 
materials has the potential to increase the students' self 
regulated learning. 
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